and 110 ng-niL-1 , respectively). Glucose and insulin levels remained unchanged during the expulsion of the piglets (105 ng!dL-1 and 5 glU.mL-1 , respectively), but they both increased immediately after the birth of the last animal. During the expulsion of the foetuses, the Ca concentration remained unchanged (93 mg-L-1 ), whereas the P level increased (+9 %) and the Mg concentration decreased (-7.4 %) . These [7] . It is a part of the parturition process, which starts several hours before labour, and ends after the expulsion of the placenta [16] . Parturition is associated with changes in the concentration of reproductive hormones in the plasma of the mother and this has been used for the pharmaceutical control of the part itself [16] . In [10] . The importance of parturition on both reproductive and economical performances explains why most of the studies on the periparturient sow have investigated the behavioural [12, 13] or the hormonal [6, 11, 18] In cows, mineral disorders at the beginning of lactation are related to milk fever [9] . This certainly explains the common practice of magnesium and calcium supplementation during the pre-term period in pigs, but the value of such mineral supplementation remains unclear. Parturition in sows is also considered as one of the most stressful situations in the animal's life [18] .
Its onset is associated with an increased activity of the maternal pituitary-adrenal axis and with changes in the plasma concentration of cortisol [6] . The luteolitic process that ends gestation and initiates the start of parturition is under the control of the foetuses themselves [1] . The cortisol foetal release induces several changes in the hormonal plasma of the sow at the end of gestation and is one of the main factors involved in the occurrence of parturition [5] . But cortisol is also known to act on the general metabolism of the animal and it is a mediator in the changes of the concentration of several metabolites in the blood in response to stress [5] . To figure 1 a- [27] . Indeed, on the morning of farrowing, the sows were fed only 1 kg of feed, following a 17-h fasting period, in comparison with 1.3 kg at d -5 and ad libitum at d +5. In addition, when the first piglet was born, all animals had been fasting for at least 4 h. The high level of circulating NEFA at parturition might also be amplified by the metabolic changes occurring with parturition itself and the start of lactogenesis [26] .
In cows, for instance, Grum et al. [8] noted similar NEFA profiles on the day of farrowing as those observed in the present study and they suggested that a large proportion of the increase in NEFA level originated from the mobilization of the adipose tissue needed for calving. In addition, Collier et al. [3] suggested that the increase in the adrenergic receptor population in adipose tissue when lactogenesis occurs results in an increase in epinephrine-stimulated fatty acid release, and consequently, in an increase in circulating plasma NEFA. According to Neil [20] and Le Cozler et al. [14] , the level of circulating urea mainly reflected the feed intake of the sow, rather than protein mobilization. Thus, the lower concentration of urea observed on the day of parturition compared with the values observed before or after farrowing, was, then, most likely the result of the low feed intake. Despite no significant difference being observed, the plasma concentrations of glucose and insulin were lower on the day of parturition than before or after, similarly to the results observed in cows [8] . This lower value of insulin was consistent with the greater rate of lipid mobilization and the lower level of circulating glucose, which also reflected the high energy demand for labour.
In cows, a high secretion of calcium in milk, associated with reduced plasma levels of calcium and phosphorus and increased levels of plasma magnesium, have been related to milk fever [9] . No Indeed, the high concentration of phosphorus on the farrowing day and during expulsion of the foetuses probably reflected the intensity of the uterine contractions during labour. As this phenomenon consumes a lot of energy, it can be hypothesized that the high level of inorganic phosphorus observed in the present work might result from the intense de-phosphorylation of adenosine-tri-phosphate in the muscles. In the present study, the evolution of the levels of magnesium and phosphorus were opposite to each other on the day of parturition, and this might reflect the involvement of magnesium as a co-factor in the de-phosphorylation reactions [25] . Indeed, magnesium is known to play an important role in many enzymatic reactions, which involve phosphorus, and it has been reported to act either synergistically or antagonistically with calcium [25] . This might explain the apparent absence of changes in the levels of plasma calcium. [5, 18, 28] . This rise in the concentration of plasma cortisol at parturition has already been described [5] , and it has been associated with the rise in foetal cortisol [5, 23] and with maternal stress [ 19] . Thus, the profile of cortisol concentration and its decrease 3 h after the start of parturition may reflect the end of cortisol production by the piglets when the last animal was bom. As already observed by some authors [5, 18, 28] , the level of plasma cortisol decreased rapidly after farrowing and, at the beginning of lactation, it was back to the concentrations observed at the end of gestation. However, in the present work the level of cortisol on the farrowing day was similar to the level previously reported by Randall [23] , but higher than the concentration observed by Meunier-Salaiin et al. [18] . This may partially be the result of differences between assays used in the laboratories, but also, between primiparous sows, which had never experienced parturition, and multiparous sows [18, 23] .
Whitely et al. [28] 
